Abstract. Two models of temporal polyethism in the honey bee were evaluated. The developmentalprogramme model asserts a causal relationship between age and task performance. The foraging-forwork model asserts that this relationship is an epiphenomenon associated with a self-organizing system. The effect of a worker's pre-foraging environment on task selection as a forager was also examined. Four groups of workers, emerging at 6-day intervals, were introduced to a colony. Workers in group 1 were introduced when less than 12 h old. Workers in groups 2 and 3 were divided into deprived and non-deprived groups. Non-deprived groups were introduced to the colony when less than 12 h old. Deprived groups were confined to an incubator for 12 days and 6 days, respectively, then introduced to the colony along with group 4 (<12 h old). Foraging activities were quantified for two sets of workers from strains of bees selected for high and low pollen hoarding. The results support the developmentalprogramme model. Non-deprived workers began foraging in the order that they were introduced. Deprived workers from groups 2 and 3 began to forage before younger workers in group 4, even though all three groups were introduced to the colony at the same time. The results also suggest that a forager's task selection is primarily determined by her genotype and immediate environment. High-strain workers collected pollen more often than low-strain workers, regardless of their pre-foraging environments. Differences between deprived and non-deprived groups of the same strain and age were rare.
Division of labour in the honey bee is based on sex, caste (queen and worker), and environment (reviewed in Wilson 1971) . A queen bee lays most of the eggs, and worker bees perform all of the other tasks necessary for the growth and maintenance of the colony. In addition, workers of different ages tend to perform different groups of tasks (reviewed in Seeley 1985; Winston 1987) . Most researchers recognize at least one agerelated transition in the composition of a worker's behavioural repertoire: young workers generally perform tasks within the nest, whereas older workers forage outside the nest. A worker's performance of nest tasks also appears to be affected by her age (Seeley 1982; Seeley & Kolmes 1991; Calderone, 1995) , although the transitions between nest activities are generally more gradual than the transition from nest activities to foraging activities (reviewed in Seeley 1985; Winston 1987). Temporal division of labour, often called age polyethism, is generally thought to be the expression of a flexible, but innate, developmental programme. Calderone & Page (1988 , 1991 ) demonstrated a genetic basis for age polyethism. They showed that a worker honey bee's genotype could affect the probability of her engaging in a task as a result of its effects on (1) the rate of behavioural ontogeny, which determines the duration of an age caste, and (2) the probability of task performance independent of changes in the rate of behavioural ontogeny. They incorporated these two sources of variation into a model of individual behaviour that explicitly assumed the existence of a genetically variable developmental programme guiding behavioural ontogeny. Considerable evidence
